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Question 1 [12 Marks] 


(a) Evaluate the function: 


f=} 3 for z < 0 


ze+1 forz>0 
for 2] '—2,.2 = 0 ands = 3. 


(b) Determine the domain of the following functions and provide rationale for each of 


your answers. 
(i) g(x) = In (7x — 3) 


(i) 7) = 


+2? 
(c) Determine the inverse of f(x) = —42x° — 3. 


(d) Consider the quadratic function f(a) = $x? + 2. 


(i) Determine if the graph of y = $e" + 2x is concave up or concave down, providing 


a reason with your answer. 


(ii) Re-write the equation of the quadratic function f(x) = $2? + 2x in the standard 
form f(x) = a(x —h)* +k by completing the square. Hence determine the vertex of 
the graph of y = f(z). 

(iii) Identify the x-intercepts and y-intercept of the graph of y = f(z). 

(iv) Sketch a graph of y = Sax" + 2x clearly labelling the vertex of the parabola, along 


with any intercepts with the x- and y-axes. 


MTHS110 Exam Trimester 1 2017 


Question 2 [12 Marks] 


(a) 


Determine an exact solution of the following equations for x: 
(i) 6313 —4 
(ii) 7+In(84+<2)=5 


The change of base formula for evaluating base b logarithms in terms of base a 


logarithms is: 


Use the change of base formula to evaluate log, 71 using natural (base e) logarithms. 


You make a one-off initial investment of $5000 in a bank account that pays 1% 
interest per year, compounded continously. In general, the amount, A(t), in such an 


account after t years is given by: 


where P is the principal investment and r is the interest rate per year. 


(i) What is the value of the investment after 5 years? 

(ii) How long (in years) will it take for the value of the investment to double? 

(iii) Now assume that at the same time you make another one-off investment of 
$3500 into a different bank account that pays 2% interest per year, compounded 
continuously. Theoretically, how long will it take for the value of both accounts to 
be identically equal, and what will be the corresponding amount in both accounts at 


this time? 
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Question 3 [12 Marks] 


(a) Determine the side length y and the angles @ and ¢ for the following right angle 


triangle. 


101 CF 
ial 


(b) Points A and B are separated by a lake. To find the distance between the points, a 
surveyor locates a point C' on land such that ZC AB = 48.6°. He also measures C'A 


as 95.1 metres and CB as 160.6 metres. Determine the distance between A and B. 
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(c) The following table tabulates the (x,y) coordinates of terminal points on the unit 


circle, x? + y? = 1, determined by arc lengths t measured anti-clockwise around the 


unit circle starting at (1,0). 


t Terminal point (2, y) 

0 (1,0) 

1 2+/3 (2 — V3) 2+ V3 
12 2 2 

T v3.1 

6 2. 

T V2 V2 

Zz BD, 

1 1 v3 

3 Do 

st | ((2-vV3)V24+v3 V24+V3 
12 2 "2 
(0,1) 


(i) Identify a combination of two reflections that will transform the terminal point on 


Lt 
the unit circle defined by t = 5 to the terminal point defined by t = ae Hence 


lla 


determine the (x, y) coordinates of the terminal point defined by t = ——— 


12 


(ii) Using the information provided in the above table, and your solution to question 


3 (c) (i), determine exact values for: 
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Question 4 [12 Marks] 


(a) Let A be a 2 x 3 matrix and B be a 3 x 1 matrix defined as follows: 


If possible, form the following matrix products using the above matrices, A and B. 


If it is not possible to form the given matrix product, explain why it is not possible. 
(i) C= AB 
(ii) D= BA 


(b) Consider the matrix equation Ax = b, where 


to determine the inverse of the matrix A. 


(ii) Solve the equation for x and y explicitly by multiplying both sides of the equation 
Ax = b on the left hand side by the inverse matrix Aq}. 
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(c) Consider the following system of linear equations: 


ae . 2G a ee, 
Ue 2 
20 BY. SE ZS 4 


(i) Write the above system of equations as an augmented matrix. 


(ii) Reduce the augmented matrix to reduced-row echelon form using appropriate 


row operations. 


(iii) Hence determine if the system is inconsistent, has a unique solution or has 
infinitely many solutions. In the case that there are infinitely many solutions, express 
your solution in terms of one or more parameters. If the solution is unique, state the 


solution explicitly for x, y and z. 
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Question 5 [12 Marks] 


(a) Sketch the region in the xy-plane that satisfies the inequality: 


r—-y <0 


(b) Sketch the region in the xry-plane that satisfies the inequality: 


ety <1 


(c) Determine the points of intersection of the curves: 


P+y = 
and x«-y = 0. 


(d) Use your solutions for parts (a), (b) and (c) to sketch the region in the xy-plane that 


satisfies the system of inequalities: 


clearly labelling the vertices of the region. 


Please remember: This examination paper MUST BE HANDED IN. Failure to do 


so may result in the cancellation of all marks for this examination. Writing your 
name and number on the front will help us confirm that your paper has been 


returned. 


